
Project Introduction

Makel Engineering, Inc. (MEI) supported by Lockheed Martin and the Colorado
School of Mines (CSM) propose to develop an integrated hydrogen generator
and purifier system for conversion of in-situ produced hydrocarbons to fuel-
cell-grade hydrogen. With increased space exploration activities, mobility on
planetary surfaces becomes a vital resource: without mobility on the surface,
exploration activities are limited to landing sites. There are many needs and
many solutions to the mobility challenge, depending on the distance and
nature of the transportation required. Rovers provide a range of transportation
possibilities, from the very small rovers for site recognition to the large rovers
for crew transportation during extra vehicular activities (EVA). While very
small rovers may be powered by photovoltaic cells, fuel-cell based power
systems may be the alternative to power mid-size to large rovers. Due to the
various penalties of storing gaseous hydrogen on-board the rover, it is
advantageous to carry methane instead of hydrogen and to have an on-board
reformer to produce hydrogen on-demand for the fuel cell. Proton exchange
membranes (PEM) are currently the choice on many fuel-cell based power
systems. While other fuel cell technologies are being developed, proton
exchange membranes (PEM) are currently the choice on many fuel-cell based
power systems. The proposed system combines microchannel microreformer
technology for hydrogen production with palladium membrane technology for
hydrogen purification and separation in an integrated hydrogen production
system, resulting in optimized size and energy efficiency.
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Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Center / Facility:

Johnson Space Center (JSC)

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer
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For more information and an accessible alternative, please visit: 
https://techport.nasa.gov/view/5768
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Organizations
Performing Work

Role Type Location

Johnson Space
Center(JSC)

Lead
Organization NASA Center

Houston,
Texas

Makel
Engineering, Inc.

Supporting
Organization

Industry
Small Disadvantaged
Business (SDB)

Chico,
California

Primary U.S. Work Locations

California Texas

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Technology Areas
Primary:

TX03 Aerospace Power and
Energy Storage

TX03.2 Energy Storage
TX03.2.2
Electrochemical: Fuel
Cells
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